In ether-drift experiments, one usually assumes that the macroscopic Earth's motion should be detectable in the laboratory from the time dependence of the data. Therefore a stochastic signal, which does not exhibit the smooth modulations expected from the Earth's rotation, tends to be considered as a spurious instrumental effect. The real situation, however, might be more subtle if the hypothetical ether (i.e. the physical vacuum) resembles a turbulent fluid where large-scale and small-scale motions are only indirectly related. In this case, the data might contain a genuine stochastic component. To test this scenario, a numerical simulation was performed to estimate the signal by assuming i) an 'emergent-gravity' picture and ii) a simple model of statistically isotropic and homogeneous turbulence. In this framework, the present data become consistent with velocity fluctuations whose absolute scale is determined by the Earth's cosmic motion with respect to the CMB (projected in the plane of the interferometer at the latitude of the laboratory). Therefore the Earth's motion, although undetectable from the naive time dependence of the data, could nevertheless show up in their statistical distributions. In particular, the predicted non-gaussian nature of the instantaneous data could be tested with the forthcoming generation of precise cryogenic experiments, with potentially important implications for our understanding of both gravity and relativity.
Basic formalism and experimental data
In present ether-drift experiments 1 , one usually assumes that the macroscopic Earth's motion should be detectable in the laboratory from the time dependence of the data. Therefore a stochastic signal, which does not exhibit the smooth modulations expected from the Earth's rotation, tends to be considered as a spurious instrumental effect. The real situation, however, might be more subtle if, as emphasized in [2] [3] [4] , the hypothetical ether resembles a turbulent fluid where largescale and small-scale motions are only indirectly related. In this case, the data might contain a genuine stochastic component. To test this scenario, a numerical simulation 5 was performed to estimate the signal in the limit of statistically isotropic and homogeneous turbulence. In this framework, one can start from the basic relation for the frequency shift measured with a symmetric rotating apparatus ∆ν(t) ν0 = 2S(t) sin 2ω rot t + 2C(t) cos 2ω rot t where ω rot is the rotation frequency. The two functions C(t) and S(t) can then be expressed as
where B indicates the anisotropy parameter in the RMS scheme and v x (t) and v y (t) denote the instantaneous values of the ether-velocity in the x-y plane of the interferometer. Therefore, in an 'emergent-gravity' approach where 2,3 |B| ∼ 1.4 · 10 −9 , one finds The numerical simulation of ref.
5 was performed by following ref. 6 where, in the limit of a statistically isotropic and homogeneous turbulence, the velocity components v x (t) and v y (t) are generated by random unsteady Fourier series. In this model, the only free quantity is a scalar velocity parameterṽ which controls the range of the fluctuations. After subtracting known forms of disturbances, the present data are consistent with the approximate valueṽ ∼ (332 ± 8) km/s which, remarkably, has a definite counter part in the known Earth's cosmic motion with respect to the Cosmic Microwave Background (CMB). In fact, it coincides exactly with the average projection v 2 ∼ 332 km/s in the interferometer's plane for an apparatus at the latitude of Berlin-Düsseldorf. This can be checked by using the relation
and setting V = 370 km/s, angular declination γ ∼ −6 degrees and co-latitude χ ∼ 38 degrees. In this sense, the Earth's motion, although undetectable from the naive time dependence of the data, could nevertheless show up in their statistical distributions.
As an illustration of the results, for the fixed valueṽ = 332 km/s, we report in Fig.1 a typical sequence of the instantaneous values of the C and S−functions and in Fig.2 their statistical distributions. Notice the strong non-gaussian character of these instantaneous data which reflects analogous phenomena in turbulent flows at short time scales. This and other predictions of ref.
5 could be tested with the forthcoming generation 7 of precise cryogenic experiments. A confirmation would have non-trivial implications for our understanding of both gravity and relativity. 
